Hydrolysis of phosphatidylcholine liposomes by phospholipases A2. Effects of the local anesthetic dibucaine.
(1) Dibucaine evokes a downward shift in the phase transition temperature of saturated phosphatidylcholines, while it also affects the pretransition. (2) The binding of dibucaine to phosphatidylcholine liposomes increases sharply when the lipid is transformed from the gel phase to the liquid-crystalline phase. (3) The activity of Naja naja phospholipase A2 towards dimyristoyl phosphatidylcholine liposomes is either stimulated or inhibited by dibucaine, depending on whether the substrate is in the gel or the liquid-crystalline state, respectively, whereas the activity of pancreatic phospholipase A2 is inhibited by the anesthetic irrespective of the physical state of the substrate. This observation is further substantiated by the results of studies on liposomes prepared from mixtures of dimyristoyl and dipalmitoyl phosphatidylcholine or dilauroyl and distearoyl phosphatidylcholine. (4) The uptake of dibucaine by positively charged liposomes composed of phosphatidylcholine and stearylamine is considerably reduced in comparison with pure phosphatidylcholine liposomes. This decrease is paralleled by a reduction of the inhibitory and stimulatory effects of dibucaine on the hydrolysis of such liposomes by pancreatic and Naja naja phospholipase, respectively. (5) The inhibitory action of dibucaine towards the pancreatic phospholipase is lowered by increasing CaCl2 concentrations. This reduction is accompanied by a decreased uptake of anesthetic by the liposomes.